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(54) SEPARATION AND PURIFICATION OF DNA 

(57)Abstract: 

PURPOSE: To provide a process for easily separate and purify DNA from a cell in 
high purity. 

CONSTITUTION: DNA is released from a cell by the treatment with a surfactant, 
a cell wall digesting enzyme and a proteinase. An aqueous solution containing urea 
and sodium phosphate is prepared from the treated cell and contacted with 
hydroxyapatite to effect the adsorption of the DNA. The hydroxyapatite is washed 
with a mixed aqueous solution of urea and sodium phosphate and then with water 
and contacted with an aqueous solution of ammonium phosphate, ammonium 
carbonate or ammonium bicarbonate to obtain an eluate containing the DNA. DNA 
is precipitated from the eluate by an alcohol precipitation process after diluting 
the eluate with water. 
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(54) CSSMO**] DNA©»K«St*S 



(57) [gift) 

<t©Ma(cJ:ODNA%jggt$if/c*fflBa?: t MJB&tfy 
n+VT/**-* t»<CSMHil/&rDNA£ft*3-ttfc 

fA©*»*4tt»*ws>rDNA*ft*-r**ia«* 

A€:#fai3-I*4. 



1 

^atcwurDNA^jSSis-i*. j^&tfy>®^F y 

£^ FK&Mtf L&TDNA£K#3-fc>-;fc&. &bKn 

*ix7><*4 f*. Jss&Rtfy >mt v » 9.md&&* 
**rft»u jEtc*j5feL-c^6. mmm-c&z 1 . 8 

~2. 0*;U?SS©y >&7>*-^A*&&<L8fcl!t>■ 
L&TDNA£^W-rSi§^^?££iK^SU IS?miJ?$CC;* 

-^AXli^KTK^T^^-^A^l . 8~2. o*^ 
«*i2{g (881) TiiCittttitinNAfl^i 

C i%^S[i-r-£>ll*« 1 X«if*312IS«E(DDNA© 
[0 00 1 ] 

a-CB.-3B««:»l»flW-r-5*ffi«:H-r*. ##6W©# 
tttt. R«4»afeCf«:Jt«flfeft©ae^lB«f-^IIIDN 

ifflliS©D N ACD^gtffilgfti 0-CWffl-C*5 o 
[0002] 

[S£*©£ffi] !Blltl«>eDNA«tttUintr«C&(cn 

*«JMMrDNA»HJBWtt4LT. fcrF©a>*>6©© 
2S*>& ft 

**. 

©T^a-^JntCcfco-CDNA (RNAAnSfc-TS) 
© y #2 d> UT - A «iffltC«fc K> R N A Sr#ft?-f -5. 
•fe?A 

©7 JU 3 - ;U&fl[](c J: -jTDNA ^zt^JR^T & . 
fi**Mg*>e>nKj©af-y-CCtofc«5lUJ£< SfflTt-Sfl! 



(2) #§§¥7- 1 43 87 9 

2 

[0 00 3] $T. bKU+J/7;^-f F^DNARf 

it. ±Mixm<x>-vme>hzMMffimm*t fo+->ta 
io s©««ii^o. 2 4<Aagoy>»tFyfA4$ 

Att5R»TS#. $*MK. 9aK&tfRNAt2!ft*Ltt 

£rfil7Sl/"Ct»-5 (R.J.Britten etal .Carnegie Inst. Wa 
sh. Yearbook 68 , 400 . 1970^Ry r W.Meinke etal. An 
al. Riochem. ,58,82, 1974¥) . LifrLteifib. COXft 

mtmmiat2>&K)mm$tix\.>tj:i,>. ^tut, dna 

tt&©cc, o. 4 8*;uigg£i,>5iSi«g© y 

f y $**«**«yB"S-*fc*>. makimrwx 

20 «H19©8gB«S(K3&J|lfFSti. «rA4Kff LfcDNAfC 
[0 0 04] C©cfc5ttttt5i£ieW*/c«>. ggtttiKiptC 

fei^TD n a insti >; >st f y -? Aiiits^ 

SiU. ?mti?$©SffiXtty.rt'i&§#^;L ?>n-2>#. 
umfcDNAOttSliifcSrJSt. J*tCig#^D N Alfl 

5Ci*iiltw„ r;U3-;^Jra«:«fcDDNA 
^mS-frSmiBT^a-^ct^iSr^. DNAiy> 

30 wa- r y ^A*i|5)^Ftctt^Lrt$(,\ cn^nia-r-*. 

C © <fc 5 «:&&□&*© D N Ajgg£/h<* < -T £ £ D N A 

[00053 ^t-c. 7-y^>^©^a*i||ffl{t$nrc» 

fctf^Hzy** (A.Tiselius) ©a^K^i *>©««« 

lCffll,^^©iJ£ii?rff-2>U:fctt]EE*^^^fi-C. 
40 *^tc*jWi^il^©DNA«ig^-C$)5±{C. 
^©^gt*?:4)^TA#<)E*Si>rte»3. -€-©5-5# 
^ffl©A#fefc©». EEffi^ti/ct Fo+i/T^'f-/ F 

t FO+fT^'i'-f H©eS^^=&a^K:@ifeb/c4)© 
*fc*>4)^©jjSti«il^^^«:S§W6*a5 
^#^DNA^«Bfe&^ra©tT#ihU»){c}ffE 

50 [0006 ] 



3 

<SI&3ttTl>ftS#ff>&DNAl4ttiS§§S££t Fa* 
->7^* W F£ffil>Tf|l6?ftig£©Fpm'£ ; S:«i*U 

*niia*>6 d NA**«flt-ca-3iB»c»iitfli«r*^s 

£&«f ft4>©TNfcft. 
[0007] 

[g&iS£8?&-rft/<:8!>©#g] $ft9i#6t2. ±I2Fp1!S 

iXB^SMT A£flrtil D 

ttSiao'S fl#8S8fS £ ©MSI KHSffLTDNA^iggJ;* 
tf. J^R£P;>g^F^A£^WTft*^£U 
^Tk^ffifct Fd + S/T-rCfr-f F«CjgJB*.L«i>TDNA 

jfflWBKNfcft 1. .8^2. 0«A4UCa>iJ>Hr- 
A*&&<!: bfeT D N A ftjgfcB 

3-;U*»aai*Lr. DNA*«fUS**Ci*»« 

i-r^DNAc^gtffK^ffi-c*^. m-©*^«. 

^9A£1. 8-2. 0*^flHtd*r**««"C* 
*). *tt««MW?«:fliir»S*©»*J2« <S8t) "C&ft 
ci*»«t-r*DNA©»iitfliiwrffi"c*»). *=© 

ttXtt#t«©fc Fo*^r^*^ F 9. ttlftgfll 
#1 -5ml/ gt*5k FP*S^T^*-f FS*(**ffl 
C»* C i *»«i-r 1 XBIB*B2 EttOD-N 

A©attffiS£&&-C&ft. 
[0 00 8] «T. **W*»ifir4. 

»-C*S DN A C4JC«t>»). 

jBKz>i»m-c&-?-c6&i«. *%Hj©^fttt. ^trmm 

;Hpggf^- F 'J 9 A-$>N - 5 £a -f JU-^JUn Jx>K^- F 

jK&tni&«:**i>-cM:. fflsas©* 
ft «»©#£<,»©■?. mmmi&zif 9fc<t>tc». y/*- 
A*i>ti * a*-:?'* >~«e<DiinrawHaMHis 

[0 00 9] Jfcic. tBISrt(C*s(,>T2£JUt&dts?l> 
ftDNA£jB8i;*tfft;tot>K:, §tS#S?PSR&JI£-r 
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- WRfcaifitt 7- D 7" 4 i- - Hz'K (fflXKAffate 
ttS) *5*ft. 

[ooio] wsffittso. ttna&ft?M«xi23&#Jit 
tfo-cfca<. i,t>«yi&ffl2. sa*>e>6 0'c. 

Jr«3*f$L/<«37 , C^e.60 , ctcMftra©jasr < ft 
■»*6»B*H«:tofcft. L/T. 3c#DNA£itl8HfL 
«>ftC<t#g£lA>. ttfc. 7U>f7 , U^9©tSSK 

[ooi l ] ±iB©J:9CCLTtni&B)itt£lT->ft:fft. D 
ltA&mMSiitiM8l*:mX&& l J>Wli- F >/9A«$ 
4r*-ft*8ffi£-*'&!&S*i*ft. t©*S?fc£t Fa* 
■fT-** -f FiSttS^ftCttCfcO. fc KO+fT/* 
*<rF(c£aflr. RNAS^ia^ttMKfS 

«»C*»Wft«F* l/C»fi9RO«K»6"-8«^tUe-C« 
•3. H»y>»^- F y^AOijffittO. 20-0. 

20 fti. sam®DNA|^)?NM«l: KP+'^t 

[0 0 12] ±JB®J:9KL-Cftft:ffiS*t= K 

•t*0«>ft. 

[00 1 3] fit*; t FU+fT'** -f KCDNA4K 

r»fcDNA*d«-r*i6«'(«T. *kdna£W« 

tt#6«il*Sl*ft#tt. Sl,>lt*7AKSSlfct Fa 
30 *S/7'«*-l hKDNAd*$&rar&£&9*s« 

ft. »ff*iitt«j(ctf9K:B, a**9A«cii«-rft* 

LfrU. -«OkFn*j/7Aji-f F(c 
*J«,»T«*-7AK:5t«tfcti^. DNA#W?ffi«il^ii; 
tttt-C*ft/c«?>. *-7A^R?ftC3i3a3-a-4Ci«g© 

A^rjliS-atfeftC i**"C*. j5fe#«r®fe-CRrf 
B.oS»*fl«j{C^fC#ftCi*»€.. tFB*S/T><*-f 
FiUT. tFBtJ/7^*YFWI#*ffil>5C4# 

40 [0014] ±K©.t Fa*->7V<* A bUmmt. & 
I8BS62- 1 7 69 0#^«Xtt*@#8**5. 0 7 
3. 357#tCiBtS$ n/cfc©iB CTA-jT. AftS 
t«tl3:ittt©b Fa*->7^f^ h4M£A#»ll(xA:. 

6 0-100 n m©S*i*-C4) •) . 8B?IS©** 
1 -5rol/Q^ft<>© (JWT. *tCt Fa*5/7'<*-/ F 
S*{*<bBSg2-rft) "C*0. TUISD D D<!:bT*^W F 

[0 0 15] C©Wf4«. S«>?iSl>atttt€ffU S5 

^me?«*?gffiK:#w©ieFtti4«ra-rft d na$w?§ 
so ?s«>RH»fciijaL/. ^©rajaimw^KSfttftCctft^igffi 



(4) 

S 

n <e> n a* # % d n a mft-<Dm%mtk<D®m#Mn 

6*i*„ 

[00 16] (SfcjSO ±BB©«fc5«:i/-C. t Fa+->7 
■J'}A©i!£*igM£B<i£LT. gSH. RNA, £ 

t,ng-£*?§?8£ . 6 - 8 ^MfcgOJERJR, 0. 2 0 
~0. 2 4*;Ui^©y>K:Th y^Afc^WT&iftW 10 
m (PHfil6. 8. J^TPUjBtiBSiS-r*) &*>Z>. C 

a. ££gs?©;F^£ift£r*e±* J "CS*. 

[0017) (jggf) iffiCDi^CCLr, ffifrlstcik. . 

wk<oysmvit. o . 4 8 m- >mi- v vvj**.mm 

l/T. I. 8~2. 0-*;Wga©y>&T A* 

®&&<Dmm7>*-v A»t E)&g©ga$* 

JST^*--} A©£*?g«£ffiffl-f*. &lSf«©?gK# 
1. S^MfigJfcSTtt. DNAJiW©^«5*!SSEL. 20 
TtSSk ^&g©DNA£»SC£*n*#fct><!:t>5 
WH***9. — ^gt«©?Sa^2. 0-t^fSS^ilx 
-Sit Fo*->T^*-( hK#TSDNA©©#;8!i=£#. 
{ST-T-S/ce*. Jfc^iK DNA£fS6C<L#Bg<h& 
5. 

[0018] (7 >^ _kSB©«k ^tCLTjgS 

L-rtffc^tB^?:, *-cftmLtc'&. T)\<^->\<*mm 

T^^i^A^c^g^ffiC^cli^tCtt. *&cj:*igaj?fc 
©#f?<g^ttl 0i§VM. ^KT^-t-^AX^K 30 

^j&y^-^Afcfflt^ctl^iUi. *tcj:£>?gtfjjg© 

2 fgtN&S. fcLfc. jg^ibT. 0. 4 
3-;U©^*Ptc J: OStb^?) D N A Sfc 4?) 

[0019] _tfB©»£ mr;u:3-;i/£ or. x^;i/ 
•t^=j— ii'Stx-f v^atr^UTJUa— -?■© 40 

fft. *©*«Lfc*ffl«©2«« (Sa).OifA7* 

fcfc-^r. y>K7>*-$A. ^Kr^-t-^AXtJ 

^*^T>^-^A?:tt^S-ti-rK:. DNA©*£Ct 
[0020] 

*»W*Cft6©llltWC|HS3ft**>© , C 50 
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.[002 13 sutiM i (#**fk&Hm79tf'<t?r , j 

T*6©DNA©^gtfflSS) 

7?&iir?-V7 (Flavobacteria ) ©#iI3S3£¥« 1 
£@*£ftHU "*©1 0 0mg£l OnMEDTAflP^S 

1 mlfcaSS L 1 0 rag/ml K '/f-AiSl 0 0 y 1 
£flteU 3 7 *C«: 1 Bmft&Uft:. 3tt»"C. 2 0% S 
DS«5 0 yli 1 0mq/ml -faf -i 7 — fe'K (f05lcS 
D a nf*££tt«) * 5 0 a 1 mm Or . 6 0 *Ctc 1 B$R8« 

[0 02 2 ] cntC8M-J^. 0. 2 4M->;>it 
K'J^AigfE?RpHffi6: 8 (JWT. PU«iBSS2-T 
■5) 9«1&adU ^PU^T^B^bL/fcb KD+i/ 
7'*&4 hS*{*liiil (0.8* X 2.0cm) *3t«l/fc*v 
AOC^-TS (SSIrftO. 5ml/#). HtC. PUS 
5ml£jIU ifcUTTkl 0mTCj5fejtL//cf=|. 2M-U> 
&7>*~? A*?g?£ (pHffi6. 8) 2ml£iIl,TD 

NA**ar*,- ^a««:**tti^r2 0miiu?c± 

•C. #W V^ntVl/T^3-Jl/2 0ml£»Sl/-Cfifcg5 
«^t/-C^Ub-rSDNA*fl:!SiUT±S^<t» 
lb. z£it(ttt7 0%x^;UT;Un-;^Jn^rSe^ 

[0023] f£*IDNA£ ImM-EDTA. 10nM-h 
(pHffi8. 0) 10mUc8»U &g 
2 6 OnrriRtf 2 8 0 rm©**SR%K£W£U TIB© 

OD„. =0. 372, OD„, =0. 210 
C*l«t«3. DNAiRfi«0. 1 9mq-C*0. XOD,„ 
/ OD„, =1. 7 7iftH3^5„ 
[0 024] HiSF!l2 (*7AR§£iNH«* hU7>=i-y 

• Sf- v *a>6©DNA©#gtffi»!) 
^ h U7" 1-3? • Sf-^^ (Streptococus roitis) 
*FjH-a^,F (Todd- Heywood ) m&t£t&tt 1 
^lSSb. 6 0 00rpm T&bmMl,. -€-©0. 
5 nW- E DTA (pH8. 0) 5 m1K:!Kg U cntCiBB 
IS»S»ll*Td'a*^^y— b* (f0^D D o*^tt 
©) 1 Omci/ml &£2 5 0 m 1 iSlJDL'-C. 3 7*C2B#Fa 

«^L/. »>t2 o%sds • r;u*yffi2 5 0 u 1 * 

5 *C"C 1 t^fS!&ML. MCClOmq/ml ^Of^ 

i-— fe'K*2 5 0/ii itexr. ?|^^#5 5-c-cia$ra 

[0 02 5] cn{CPU*45ml5rS^O. f«)PU$ 
r¥®<tbfct KP + ^T^^-Y HS^»5ml (1.0* 
X6.5on) ?:3t«L/c*7A{C©<gfr4 (SSil : 1 ml/ 

min) . MtCPU®2 5ml?:jib. ^t>"C*5 0 raTCj* 

2M-^S*ST>^&-'5A*^fffi (pH 
8. 2) 1 0ml£iiLTDNA=&jgUJ-$--2>. j§|±l«K:* 
*fia*.X 2 Omlib/c±-C. ?#i^UT^l'=>-Jl/4 0ml 

HSL. ^^7 0%3-?)\>7>\>z3->\,U:Mmo, USS 
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[0026] S£J1DN Atr 1 nW- EDTA, 1 OnM- h 

'j xtemmmm (ph«i8. o> 25mi«:}g8?u mn 

ffl 1 Kffi*oT£^K:ftg*8iJSU TIE©fiI£f#fc. 
OD,„ =0. 757. OD,,, =0. 421 
Cn«t0. DNAiRSttO. 9 5mq-C*»). XOD,., 

/ od„, =1. 8otnaztiz>. 
[0 02 7]njgwi3 ( e $-mmmm-?'(=»*i>7->j'5 a 

v-f3/^f'J>)A • tftr* (Mycobacterium bovis ) 10 
*^JI|S»«:fi"l *>g^#L. ^ffiUfc. *©1 0 Omq 
5r 1 mM— E DTA, 1 OmMh yx^ffiSSS ( (pH 

8. 0) lnlCOKSU 1 Omg/ral ^/f-AilOO 

*n sssadu 3 7-cri 8mmm$Ltc. ;*i>t\ 2 

0%SDS«5 0u-\ tl Omq/ml ^Pfw tfK* 
*5 0ul MOT. 6 0*C6C 1 B$ISGi#-r£. 
[0 02 8] CfttCPU&9ml£ig£U ?»PUjSf 
*m<tl>tct VU+S/T'iiH hi&3i#2m1 (0.8* x 
3.5cm) 5r?EigL//c*-5AtC^-r-2. (ifcil : SftO, 5ml/ 
#) . IK, PUI1 Oml£jIU 2a>T?*2 0 mTCgfe 20 
»t,fc«. 2M-£*87>*-£A*igj£ ( (pHffi 

9. 2) 5ml?rjil/-rDNA«r?§a-r-2>. 

JniTl Omli l^ciT. ^x^-jVr;l/3-;l/2 Oml& 

U rt^Kl7 0%i^^T^3-;U?rmrSiSLIIg 

[0029] f£jHDNA£ ImM-E DTA. 1 OmM- h 
VZimigffi®. (pHfiI8. 0) 1 OmlK&ftSU Hi! 

Mi icm-?x$snm®ytg.zm&L, Tie©fii£&fc. 

OD,,, =0. 452, OD„, =0. 2 54 30 
ChJ:D> DNAJRfiBO. 2 3mgT&D. XOD,., 

/ od„, =1.78 twmztxz. 
[0030] mmM4 (ne&fef*DNA©#iitffi«) 

V-yfinU*?. • •feUtTS'J. (Saccharomyces cerevisi 
ae) £5m1©YPD£§?K tf'J-^ 

h>i%. i/;u=j-^2%) tii«eii/S*iiir 

•S„ -?-© 1 0 0 mg£ 0 . 1M-EDTA (pHffl7. 

5 ) 1 mWzmM V 1 0 mq/ml ©Zymol vase ( * U > tf- 
;u) iiO//i ssflnu 3 7 -etc 1 KJRgGftSb/dg. 1 
0%N-7?n-OU?-;l>:3i/>&}- h 'J^AfflU 0 0 u 40 
1 <t 1 Omq/ml T'Df.-ft-fe'KiS Otfl 85»nL<T. 

6 0-aciiSRg&rrr£. 
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[0 03 1 ] CtttcPUi$9ml£ii£U ^ftPUSTC 
¥S5*fcL,/cfc Ka*^7'<*-( HSgS#2ml (0.8* x 
3.5cm) i3tt&btciJ7J*K.nm?Z (iSiI:ift0.5mV 
9t) . PU?85nn£SU &t,»T7kl OmTCgfej* 

L/c&. 2M-gtB*T>*^A*i§« (pHffi9. 
2) 5ml^rffiUt:DNA?r^a-rS. fcffl?£tC*£flD;i 
Tl OmlibbfciiT?. ^x^l/T^n-^2 Oml^rfi® 

Ct&K 7 0 %x^^T-»Un -*£ft]*.rS*jii LWgj&>C> 

[0 0 3 2 ] §£«!DNA£ ImM-EDTA. 1 OmM- h 

vxmmt&mm. (phis, o) i omKc&jsu mm 

OD„, =0. 416. OD,,, =0. 233 
Ctt<fc<5. DNAJRfittO. 2 1IKJ-C**). XOD„, 
/OD llt =1. 7 g^HM^n*. 
[0 03 3] 

[^HJ©^*] *feBJ!». iSffllifc&Sfci&gi X 
DN A©iR3:#ju gfrhmcfOX-y-ULiltc*) fUK< ® 

t\Z>. X. DNA*£WT*fcffi«£*T#«?-r*©# 

5*©. DNA^©*a*£4>fcS>-ri?I**g<!:U Hi 
^f-©DNA?rJR^<f#*Ci*JT^2 > . ^H?^ 
±IB©cfc 5 KfSffii* *fSa*»6DNA* 

&®<Di6&*mtirt>m® D N A ^»rX«ite-?«^K: 

*j^t£>si?n2». ^«5jfflia*>e.©DNA©^gtffiss 

A*?g&£fflc ^a^^Tk-ciKji OfStC#«? 

tS©*T, T;U3-^»nK:J:-5-rDNA^^< 

^r>-=&--i?A©7k^?:fflt^is^«. mmmzmip 

(C*-C 2 <g(C#f?-T -5©*-CD N A©T^=> -frittRft 
5AIi*at, S«FBKCDNA*»IWI«-r4Ci*« 



